In the paper the kinetic model of the biochemical process of cellulose hydrolysis with cell application is presented. The model includes enzyme biosynthesis control and is open conditions it represents the dynamical system in the preturbulent regime. The limit cycle and its five consequence bifurcations of the doubling-period type are found. Also the limit regime of the system -the strange attractor -is presented.
I. INTRODUCTION
In the paper we present the dynamical system which has a direct interpretation in the biochemical process of the cellulose hydrolysis [1] [2] [3] . The factors present in the system such as the biosynthesis of cellobiase, the repression of biosynthesis by glucose, the cell lysis and the conditions of the input of initial substrate and the output of cells and connected to it the inactivation of cellobiase create the living conditions with complicated regimes in the kinetics of the system. The constructed biosystem is found to develop periodic oscillatory regimes including the chaotic regime, the strange attractor. In chemical kinetics the dynamical system with a strange attractor was studies by Rösler [4] .
II. THE DESCRIPTION OF THE MODEL
We consider the kinetics of hydrolysis of cellulose C under action of the enzyme E whose activity is controlled by the biosynthesis in the microorganisms X. The end product is glucose G. This kinetics is described by the following 4-dimensional system of differential equations being the simplification of the cellulose hydrolysis model proposed in [1] [2] [3] :
where C, G, X, E are the dimensionless concentrations of the corresponding reagents. The parameter a, according to the first equation, represents the input of the cellulose G in the system and terms f X and eE, according to the third and the fourth equations, characterize the output of the microorganisms X and the enzyme E (the dissipation). The system shows that the growth of substrate C includes the enzyme biosynthesis E which, consequently, leads to the production of G and the growth of X. In turn the growth of X increases the biosynthesis of E. At large E and X the level of C and G decreases. Further the output leads to small concentrations of E and X and again due to the input C they start to increase and the process repeats. The existence of these feedback controls leads to the complicated oscillations.
III. COMPUTER RESULTS
We fix the parameters, except f , as follows: a = 1, l = 200, m = 400, m 1 = 230, E 0 = 1100, N = 0.05, e = 20. We investigate the phase portrait of the system changing the parameter f in the bounds 43 ≤ f ≤ 43.6. In this case the system has the stationary focus in the phase space. However, the stable focus is not a global attractor. The system with the above f has one more attractor. It was studied by computer simulations. The Cauchy data were: G 0 = 0.9, G 0 = 0.24, X 0 = 0.64, E 0 = 0.8. The period was found with the application of the Poincaré map. This initial state of the system develops to the limit cycle. In growth of f we found that at the points f 1 = 43.39, f 2 = 43.53, f 3 = 43.562, f 4 = 43.5667, f 5 = 43.5677, the double period cycle occurs. The following increase of f leads to the chaotic regime, the strange attractor. Thus we have constructed the scenario of the following bifurcations and its limit, the strange attractor. The results are represented in the phase plane (C, G) in the Fig. 2 -7. 
